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Abstract 

The number of colorings of a knot diagram by a quandle has been shown to be a knot invariant 
by CJKLS using quandle cohomology methods. In a previous paper by the second named author, 
the CJKLS invariant was refined and, in particular, it was shown that the number of colorings is an 
invariant directly without resorting to quandle cohomology. Here we investigate the effectiveness of 
this invariant on (classical) knots of up to and including ten crossings. 

1 Introduction 

In order to clarify the proofs of the invariance of the state-sums set forth in Carter et al (CJKLS) || 
(theorems 4.4 and 5.6) a careful analysis of the notion of coloring of a diagram was developed in ji| and, in 
particular, an equivalence relation between colored diagrams was introduced. In short, two colorings are 
said to be equivalent if the underlying diagrams are related by Reidemeister moves, see (8), (resp., Roseman 
moves, see JT^|) and at each move the changes to the previous coloring are consistently performed, i.e., 
respecting the "coloring condition", see ||. It is then readily seen that given two equivalent diagrams 
and fixing a finite set of Reidemeister moves (resp., Roseman moves) connecting them, there is a 1-1 
correspondence between colorings for the two diagrams. In particular, the number of (different) colorings 
by a fixed quandle is an invariant for knots (resp., knotted surfaces). 

In this paper we investigate the effectiveness of this invariant on (classical) knots (i.e., embeddings of 
S 1 in K 3 ) of up to and including ten crossings. The invariant should be regarded, for each knot, as a finite 
sequence of numbers of colorings, one per quandle of a fixed list. In p] it is suggested that one should 
look for a quandle that colors only trivially one of the knots and has at least one non-trivial coloring 
for the other knot. As far as we know this project has never been implemented. Also, based on results 
referred to above, our approach allows us to consider different numbers of colorings as a valid way of 
telling knots apart. Moreover, we can apply these ideas to knotted surfaces, too (paper in preparation). 

We use two different ways of encoding the knots in order to cross-check our results. In one of them, 
knots are regarded as closures of braids (see M) and we follow the approach in 0). In this way knots 



1 



are represented by Burau matrices (see |IJ ) and the solutions to a certain eigenvector equation yield the 
colorings for each quandle. In the other one, knots are encoded by Gauss codes (see Q). From each 
Gauss code we set up a system of equations whose solutions yield the colorings. We detail this approach 
below. Also, we list the Gauss codes used in Appendix B. Finally, we set up a matrix indexed by knots 
whose entries are the first quandle to have distinguished the corresponding pair of knots (see Appendix 
A). Of course, we only use the part of the matrix strictly above the main diagonal. The algorithms were 
implemented with C. 

1.1 Organization and Acknowledgements 

In Section 2 we recall the definitions of quandle, of coloring of a knot diagram, of relation amongst 
colorings and some related facts. In Section 3 we describe the methods and algorithms involved in the 
calculation of the invariant. In Appendix A we present the invariant as entries of a matrix indexed 
by (classical) knots of up to and including ten crossings. Each such entry is the first quandle yielding 
different numbers of colorings for the corresponding knots. Due to the size of the matrix, the relevant 
part of it has been split into submatrices. In Appendix B we list Gauss codes used for the knots as we 
weren't able to find such a list in the literature. 

This work was supported by the programme Programa Operacional "Ciencia, Tecnologia, Inovagdo" 
(POCTI) of the Fundagao para a Ciencia e a Tecnologia (FCT), cofinanced by the European Community 
fund FEDER. 

The authors would like to thank Prof. R. F. Picken for his valuable remarks and J. C. T. Bojarczuk 
for pointing out the benefits of a low level programming language. 

2 Preliminaries 

In this section we first recall the definition of a quandle. We then recall the notion of coloring of a diagram 
and the (equivalence) relation between the colorings of the diagrams of a knot and the fact that the list 
of equivalence classes of colorings of a diagram is a knot invariant. 

2.1 The Quandles 

Def. 2.1 (Quandle) A quandle is a set X endowed with a binary operation, denoted >, such that: 

(i) for any a € X, a> a = a; 

(ii) for any a and b £ X , there is a unique x € X such that a — x > b; 

(Hi) for any a, b, and c € X , (a > 6) > c — (a > c) t> (b> c) (self-distributivity) . 

Quandles have been studied before (see 0, |L(|, ||, and ||, for instance). The immediate example 
is any group with group conjugation as the quandle operation. A first class of quandles are those whose 
underlying set is Z„ and quandle operation is a > b := 2b — a, (mod n); they are denoted R n . Another 
important class of quandles stems from the fact that the set of Laurent polynomials A = Z[T, T _1 ] 
endowed with the operation a > b — Ta + (1 — T)b is a quandle. It follows that any module over A 
is a quandle. We will be dealing with the so-called finite Alexander quandles which have the form 
Z n [T, T _1 ]/(/i), where n is an integer, and h is a monic polynomial. We remark that the R n quandles 
can be regarded as finite Alexander quandles. There is also a related algebraic structure, known as rack, 
whose binary operation only has to satisfy properties (ii) and (iii) above. 

2.2 The Colorings of Classical Knots 

In this subsection we present a brief description of colorings and the relation between them. For a more 
complete discussion of this material see || . For the purpose of the discussion in this subsection we will 
arbitrarily fix a finite quandle X, called the "labelling quandle", and a knot K (assumed to be oriented); 
D and D' will stand for diagrams of K, identified up to planar isotopy, and Rjj and Rd 1 for their sets of 
arcs. 



2 



Def. 2.2 (Coloring of a Diagram) A coloring of a diagram, D, is a map C : Rd — ► X such that, at 
each crossing: 




ifC(n) = x and C(r) = y, then C(r2) = x > y. 

Def. 2.3 (Set of Colorings of a Knot) We will refer to the set of all colorings of all diagrams of a 
knot simply as the set of colorings of a knot. 

Note that, although there may be lots of different ways of coloring two different diagrams, some of 
these different colorings are related in a natural way: 

Def. 2.4 (Relation ~ on the set of colorings of K) Let C : Rd —> X and C : Rd' — > X be color- 
ings. We say C ~ C if there is a finite sequence of steps taking C to C as described below (using the 
notation D and D' also to describe each step): 

• If D' is obtained from D by a type I Reidemeister move, then C and C are related as follows: 




with 



C(r)=C'(r[)=C'(r' 2 ) 
The prescription is analogous for all other cases of type I moves for oriented diagrams. 



• If D' is obtained from D by a type II Reidemeister move, then C and C are related as follows: 




C'(r' 1 ) = x, C'(s')=y, C'(r' 2 )=x>y and C (r' 3 )»y = {x > y) 
Analogously for the other cases. 
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• If D' is obtained from D by a type III Reidemeister move, then C and C are related as follows: 




C(r) = x, C(s) — y, and C(t) = z with C(u)t>z = x, C(v)>z = y and C(w)t>C(v) = C(u) 

C'(r') = x, C'(s') = y, and C'(t') = z, C'(u')>y = x, with C'(v')>z = y, and 

C'(w')>z = C'{u') 

Analogously for the other cases. 



We remark that: 

Prop. 2.1 <~ is an equivalence relation on the set of colorings of K . 

Suppose D and D' are two (Reidemeister) equivalent diagrams and fix n Reidemeister moves con- 
necting them. Consider the sets S = {C : Rd i— > X} and S' — {C : Rd' i— » X} of all colorings from the 
set of arcs of each diagram to a fixed quandlc X. Consider also the maps: 

tp : S — ► S' V' : S' — ► S 

c — >C and c — > c 

(where, in both cases, C ~ C via the above fixed Reidemeister moves) . It is readily seen that both maps 
are surjective and their composite is the identity map. Hence both of them are bijections relating pairs 
of equivalent colorings and they establish a 1-1 correspondence between S and S'. 
In this way, we have just proved that: 

Thm. 2.1 The set of equivalence classes of the colorings associated to a diagram (along with their mul- 
tiplicities) is a knot invariant. 



Cor. 2.1 The number of equivalence classes of the colorings associated to a diagram is a knot invariant. 



Cor. 2.2 The set of multiplicities referred to in Thm. 2.1 is a knot invariant. 



Cor. 2.3 The total number of colorings associated to a knot diagram is a knot invariant. 
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3 Methods and Algorithms 



Based on the results referred to above, we fix a finite sequence of quandles and, for each (unordered) pair 
of knots we look for the first quandle yielding different numbers of colorings for these knots. The number 
of this quandle in the sequence then becomes the entry of a matrix indexed by the two knots. We repeat 
this procedure for all pairs of (unordered) knots of up to and including ten crossings (see Jil| and 0). 
Note that only the part of the matrix strictly above the main diagonal is needed. 

We use two different ways of encoding the knots. In one of them they are regarded as closures of braids 
and are thus encoded as the Burau matrices representing the corresponding braids (see fjj ) . The Burau 
matrices represent also the effect of a generic Alexander quandle on the colors introduced on the top of 
the corresponding braid by multiplying a vector whose coordinates are these colors. These colors stand 
for a coloring if the Burau matrix leaves them invariant. In this way colorings are given by solutions to 
an eigenvector equation (and vice versa). The different (Alexander) quandles are obtained by modding 
out by different monic polynomials and by modding out the polynomial coefficients by different integers. 
This approach has already been used in [Q although the goal there was the computation of the CJKLS 
invariant. 

In the other approach we use Gauss codes to encode the knots. A Gauss code is obtained from a 
planar diagram of a knot as follows. Fix an arbitrary starting point on an arc of the (oriented) planar 
diagram. Crossings are either even or odd and are numbered by ascending sequences of even or odd 
numbers, as they first show up as one travels along the knot from the starting point. The Gauss code is 
then the sequence of the numbers of the crossings as they show up from the starting point onwards with 
a positive sign if one passes over the crossing point and a negative sign otherwise. In particular, a Gauss 
code is a list of pairs of integers of the same absolute value and oppposite signs (see 2]). 

Consider a Gauss code of a planar diagram of a particular knot. Successive negative integers in the 
Gauss code stand for the arcs of the planar diagram and we can think of the positive numbers as standing 
for the crossings. Pick one crossing. The coloring condition to be read off here is of the form a> b = c. 
The parity (even or odd) of the corresponding positive integer (which lies between successive negative 
integers) tells one right away which arcs are the first factor of the left hand-side and the right hand-side 
of the coloring condition associated to this crossing. Repeating this procedure for each positive integer, 
i.e., for each crossing, we set up a system of equations whose solutions are the colorings for the knot. 

The methods referred to above were implemented with C and the results agreed. The implementation 
using Burau matrices (eigenvector equation) consists mainly in selecting from all candidate colorings 
those that satisfy the equation. As for the implementation based on Gauss codes, since it implies a 
much larger number of candidate colorings, a prior selection of relevant arcs was done and the candidate 
colorings were restricted to those arcs. 

The matrix with the invariants is displayed in Appendix A. The list of knots used in this paper is 
ordered as found in §. The list of quandles used is i? 3 , R 5 , R 7 , Z 7 [T, T" 1 ]/^ - 2), Z 3 [T, T^ 1 }/ (T 2 + I ), 
Z 2 [T,T- 1 ]/(T 2 + T+I), Z^T^T- 1 ]/^ 2 + T- 1), Z 2 [T,T~ 1 ]/(T 3 + T 2 + I), Z 5 [T, T -1 ]/ (T - 2), R g 
and was set up after some experiments to see which quandles were the most efficient ones. In this way, 
the entry "6" indexed by "17" on the first column and "48" on the first row, tells one that the quandle 
Z2P 1 , T _1 ]/(T 2 + T + 1 ) is the first one from the list of quandles that colors knots 83 and 9i2 in different 
numbers of ways whereas entry "0" indexed by "90" on the first column and "95" on the first row, tells 
one that knots 106 and I0n are not colored in different numbers of ways by any of the quandles in the 
list above. 

There were 793 inconclusive cases (zeros) in the 30876 cases studied. Using Fenn and Rourke's 
criterion (only trivial colorings for one knot and at least one non-trivial coloring for the other one, see 
||) there were 962 inconclusive cases. 

In Fenn and Rourke's || it is conjectured that there should exist a countable sequence of finite racks 
such that the sequence of sets of homomorphisms from the fundamental rack of a given knot to the racks 
in the sequence is a complete invariant of the knot. Since quandles are specializations of racks and despite 
the fact that we have merely touched on an insignificant part of all (classical) knots, we feel we have 
given strength to that conjecture. 
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41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 



Table 3 



60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 
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Table 4 
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Table 6 
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98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 



Table 7 



12 



117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 
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Table 8 
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117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 
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Table 9 
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136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 



Table 10 
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136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 
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Table 11 
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155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 
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Table 12 
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155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 



Table 13 
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Table 14 
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174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 



Table 15 
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174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 
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Table 17 
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231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 
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231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 
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231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 
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B Gauss codes 

3j = {1,-3,5,-1,3,-5} 

4j = {-1,3,-2,4,-3,1,-4,2} 

51 = {1,-3,5,-7,9,-1,3,-5,7,-9} 

5 2 = {-1,3, -5, 7, -9, 5, -3, 1,-7, 9} 

61 = {-1, 3, -5, 7, -2, 4, -7, 5, -3, 1, -4, 2} 

6 2 = {1, -3, 5, -7, 2, -4, 7, -1, 3, -5, 4, -2} 

6 3 = {-2, 4, -1, 3, -5, 1, -6, 2, -4, 6, -3, 5} 

71 = {1,-3,5,-7,9,-11,13,-1,3,-5,7,-9,11,-13} 

7 2 = {-1,3,-5,7,-9,13,-11,9,-7,5,-3,1,-13,11} 

7 3 = {-2, 4, -6, 8, -14, 12, -10, 2, -4, 6, -8, 10, -12, 14} 

7 4 = {2, -4, 6, -8, 10, -12, 4, -2, 14, -10, 8, -6, 12, -14} 

7 5 = {1, -3, 5, -7, 9, -11, 13, -9, 7, -1, 3, -5, 11, -13} 

7 6 = {1, -3, 2, -4, 5, -7, 4, -2, 9, -1, 3, -9, 7, -5} 

7 7 = {2, -4, 6, -8, 1, -3, 4, -2, 3, -5, 8, -6, 5, -1} 

81 = {-1, 3, -5, 7, -9, 11, -2, 4, -11, 9, -7, 5, -3, 1, -4, 2} 

8 2 = {1, -3, 5, -7, 9, -11, 2, -4, 11, -1, 3, -5, 7, -9, 4, -2} 

83 = {-1, 3, -5, 7, -2, 4, -6, 8, -7, 5, -3, 1, -8, 6, -4, 2} 

84 = {-2, 4, -6, 8, -1, 3, -5, 7, -8, 6, -4, 2, -3, 5, -7, 1} 

85 = {-2, 4, -6, 8, -10, 12, -1, 3, -8, 10, -12, 2, -4, 6, -3, 1} 

8 6 = {1, -3, 5, -7, 9, -11, 2, -4, 11, -9, 7, -1, 3, -5, 4, -2} 

87 = {-2,4,-6,8,-1,3,-5,1,-10,2,-4,6,-8,10,-3,5} 

8 8 = {1, -3, 2, -4, 5, -1, 3, -5, 6, -8, 10, -2, 4, -10, 8, -6} 

8 9 = {-2, 4, -6, 8, -1, 3, -5, 7, -8, 2, -4, 6, -7, 1, -3, 5} 
810 = {-2,4,-6,1,-3,8,-10,5,-1,3,-5,2,-4,6,-8,10} 
8n = {1,-3,2,-4,5,-7,9,-1,3,-11,4,-2,11,-9,7,-5} 
812 = {-1, 3, -2, 4, -6, 8, -3, 1, -8, 6, -5, 7, -4, 2, -7, 5} 
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81 3 = {2, -4, 6, -8, 10, -2, 1, -3, 5, -1, 4, -10, 8, -6, 3, -5} 

814 - {-1, 3, -5, 2, -4, 5, -7, 9, -11, 4, -2, 7, -3, 1, -9, 11} 

81 5 = {1, -3, 5, -7, 9, -11, 13, -5, 7, -13, 15, -1, 3, -15, 11, -9} 

81 6 = {1, -3, 5, -7, 9, -2, 4, -5, 7, -6, 2, -1, 3, -4, 6, -9} 

81 7 = {1, -3, 5, -2, 4, -6, 8, -5, 7, -4, 6, -1, 3, -8, 2, -7} 
8is = {-2, 1, -3, 4, -6, 5, -1, 8, -4, 7, -5, 2, -8, 3, -7, 6} 

81 9 = {-2, 4, -6, -8, 10, -12, 14, 6, -16, -10, 12, 2, -4, -14, 8, 16} 

8 20 - {1, -3, -2, 5, 4, -6, -7, 2, 9, -4, 6, -1, 3, 7, -5, -9} 

8 2 1 - {1, -3, 5, 7, -9, 11, 2, -5, -4, 9, -11, -1, 3, -2, -7, 4} 

91 = {1, -3, 5, -7, 9, -11, 13, -15, 17, -1, 3, -5, 7, -9, 11, -13, 15, -17} 

9 2 = {-1, 3, -5, 7, -9, 11, -13, 15, -11, 9, -7, 5, -3, 1, -17, 13, -15, 17} 

9 3 = {-2, 4, -6, 8, -10, 12, -14, 16, -18, 2, -4, 6, -8, 10, -12, 18, -16, 14} 

9 4 = {-1, 3, -5, 7, -9, 11, -13, 15, -17, 9, -7, 5, -3, 1, -11, 13, -15, 17} 

9 5 = {-2, 4, -6, 8, -10, 12, -14, 16, -18, 10, -8, 6, -4, 2, -16, 14, -12, 18} 

9 6 = {1, -3, 5, -7, 9, -11, 13, -15, 17, -13, 11, -1, 3, -5, 7, -9, 15, -17} 

9 7 = {1, -3, 5, -7, 9, -11, 13, -15, 17, -13, 11, -9, 7, -1, 3, -5, 15, -17} 

9 8 = {18, 2, -4, 6, -8, 1, -3, 8, -6, 4, -2, 5, -7, 9, -5, 3, -1, 7, -9} 

9 9 = {18, 1, -3, 5, -7, 9, -11, 13, -15, 17, -1, 3, -5, 7, -17, 15, -9, 11, -13} 
9i = {2, -4, 6, -8, 10, -12, 14, -16, 18, -6, 4, -2, 8, -10, 12, -18, 16, -14} 
9n = {-2, 4, -6, 8, -10, 12, -14, 2, -1, 3, -8, 6, -3, 1, -4, 10, -12, 14} 

91 2 = {1, -3, 2, -4, 5, -7, 9, -11, 4, -2, 13, -1, 3, -13, 11, -9, 7, -5} 

91 3 = {2, -4, 6, -8, 10, -12, 14, -16, 18, -6, 4, -2, 8, -18, 16, -10, 12, -14} 

914 = {2, -4, 6, -8, 1, -3, 10, -12, 3, -5, 8, -6, 4, -2, 5, -1, 12, -10} 

91 5 = {-1, 2, -4, 1, -6, 8, -10, 12, -14, 10, -8, 6, -3, 4, -2, 3, -12, 14} 

91 6 = {2, -4, 6, -8, 10, -12, 14, -16, 18, -2, 4, -14, 16, -18, 12, -6, 8, -10} 

91 7 = {-1, 2, -4, 1, -3, 5, -7, 6, -8, 4, -2, 3, -5, 7, -9, 8, -6, 9} 

91 8 = {-1, 3, -5, 7, -9, 11, -13, 15, -17, 1, -15, 13, -7, 5, -3, 9, -11, 17} 
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919 - {-1, 3, -5, 7, -2, 4, -6, 8, -7, 9, -4, 2, -9, 5, -3, 1, -8, 6} 

9 20 = {-1, 2, -4, 3, -5, 7, -3, 1, -9, 11, -13, 5, -7, 4, -2, 9, -11, 13} 

9 2 1 = {-2, 4, -6, 8, -10, 12, -14, 6, -1, 3, -4, 2, -3, 1, -8, 14, -12, 10} 

9 22 = {-1, 3, -5, 7, -2, 4, -6, 8, -3, 1, -4, 6, -8, 10, -7, 5, -10, 2} 

9 23 = {-1, 3, -5, 7, -9, 11, -13, 1, -3, 9, -15, 17, -11, 13, -17, 15, -7, 5} 

9 24 = {1, -3, 5, -1, 2, -7, 9, -2, 3, -5, 4, -6, 8, -9, 7, -4, 6, -8} 

9 25 = {1, -3, 5, -7, 9, -1, 3, -9, 11, -13, 2, -4, 13, -11, 7, -5, 4, -2} 

9 26 = {-2, 4, -6, 8, -1, 3, -10, 12, -3, 5, -8, 2, -4, 6, -5, 1, -12, 10} 

9 27 - {1, -3, 2, -4, 6, -8, 5, -7, 8, -2, 9, -1, 3, -9, 4, -6, 7, -5} 

9 28 = {1, -3, 2, -4, 5, -1, 3, -5, 6, -7, 9, -2, 4, -11, 7, -9, 11, -6} 

9 29 = {-1, 3, -5, 7, -9, 1, -2, 4, -7, 6, -8, 5, -4, 2, -3, 8, -6, 9} 

9 30 = {1, -3, 2, -4, 6, -8, 3, -1, 5, -7, 4, -6, 9, -5, 7, -9, 8, -2} 

9 3 1 = {1, -3, 5, -7, 2, -4, 9, -1, 3, -9, 6, -2, 11, -5, 7, -11,4, -6} 

9 3 2 = {-2, 4, -6, 8, -1, 3, -10, 12, -3, 5, -8, 2, -12, 10, -4, 6, -5, 1} 

9 33 = {2, -1,3, -2, 4, -6, 8, -5, 7, -4, 6, -9, 5, -3, 1, -7, 9, -8} 

9 34 = {-2, 1, -3, 4, -5, 7, -6, 3, -1, 8, -7, 9, -4, 2, -8, 6, -9, 5} 

9 35 = {-1, 3, -5, 7, -9, 11, -13, 15, -3, 1, -17, 9, -7, 5, -15, 13, -11, 17} 

9 36 = {-2, 4, -1, 3, -6, 8, -3, 1, -10, 12, -8, 6, -14, 2, -4, 10, -12, 14} 

9 37 = {2, -4, 6, -8, 1, -3, 5, -7, 4, -2, 7, -9, 8, -6, 9, -5, 3, -1} 

9 38 = {1, -3, 5, -7, 9, -11,3, -1, 13, -15, 17, -5, 11, -13, 15, -9, 7, -17} 

9 39 = {2, -4, 6, -8, 1, -3, 10, -12, 4, -2, 14, -10, 8, -6, 12, -14, 3, -1} 

9 40 = {2, -1,3, -4, 5, -7, 6, -3, 9, -2, 7, -11, 4, -9, 1, -6, 11, -5} 

9 4 1 = {-1, 3, -5, 7, -2, 4, -9, 11, -3, 1, -4, 6, -7, 5, -11, 9, -6, 2} 

9 42 - {-2, -1, 3, 4, -6, 2, -5, 7, -8, 10, -7, 5, 1, -3, -10, 8, -4, 6} 

9 43 = {1, -3, 2, -4, 6, -8, 3, -1, -10, 12, 4, -6, -14, 10, -12, 14, 8, -2} 

9 44 - {2, -4, 1, -3, -6, 5, 8, -1,3, 7, -5, -9, 4, -2, 9, -8, -7, 6} 

9 45 = {1, -3, 5, 7, -9, -1,3, -5, -11, 13, -2, 9, -7, 4, -13, 11, -4, 2} 
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9 46 = {2, -4, -1, 3, -5, 7, -9, 11, 4, -2, 6, 5, -3, 1, -11, 9, -7, -6} 

9 47 = {1, -2, -4, 6, 8, -1, 3, -10, -6, 4, 12, -3, 5, -8, 2, -12, 10, -5} 

9 48 = {2, -4, 6, -8, -10, 12, -1, -14, 4, -2, -3, 1, 8, -6, 14, 3, -12, 10} 

9 49 = {2, -4, 6, -8, -10, 12, 14, -16, 4, -2, 18, -14, 8, -6, 16, -18, -12, 10} 

101 = {-1, 3, -5, 7, -9, 11, -13, 2, -4, 13, -11, 9, -7, 5, -3, 1, -15, 4, -2, 15} 

10 2 = {1, -3, 5, -7, 9, -11, 13, -2, 4, -13, 15, -1, 3, -5, 7, -9, 11, -4, 2, -15} 

10 3 = {-1, 3, -5, 7, -9, 11, -2, 4, -6, 8, -11, 9, -7, 5, -3, 1, -8, 6, -4, 2} 

10 4 = {2, -4, 6, -8, 10, -12, 1, -3, 5, -7, 12, -10, 8, -6, 4, -2, 3, -5, 7, -1} 

10 5 = {-2, 4, -6, 8, -10, 12, -1, 3, -5, 1, -14, 2, -4, 6, -8, 10, -12, 14, -3, 5} 

10 6 = {1, -3, 5, -7, 9, -11, 13, -15, 2, -4, 15, -13, 11, -1, 3, -5, 7, -9, 4, -2} 

10 7 = {-1, 3, -5, 7, -9, 11, -13, 15, -2, 4, -15, 9, -7, 5, -3, 1, -11, 13, -4, 2} 

10 8 = {-1, 3, -5, 7, -9, 2, -4, 6, -8, 1, -3, 5, -7, 9, -11, 8, -6, 4, -2, 11} 

10 9 = {-2, 4, -6, 8, -10, 12, -1, 3, -5, 7, -12, 2, -4, 6, -8, 10, -7, 1, -3, 5} 
10io = {2, -4, 6, -8, 10, -12, 14, -1, 3, -10, 8, -6, 4, -2, 12, -5, 1, -3, 5, -14} 
10n = {2, -4, 6, -8, 1, -3, 5, -7, 9, -11, 8, -6, 4, -2, 11, -9, 7, -1, 3, -5} 

1012 = {-2, 4, -6, 8, -1, 3, -5, 1, -10, 12, -14, 2, -4, 6, -8, 14, -12, 10, -3, 5} 

1013 = {-1, 3, -5, 7, -9, 11, -2, 4, -11, 9, -6, 8, -7, 5, -3, 1, -8, 6, -4, 2} 

1014 = {1, -3, 5, -7, 2, -4, 9, -11, 13, -1, 3, -5, 7, -13, 11, -15, 4, -2, 15, -9} 
lOis - {-2, 4, -6, 8, -1, 3, -5, 7, -9, 5, -3, 1, -10, 2, -4, 6, -8, 10, -7, 9} 

10 16 = {-1, 3, -5, 7, -2, 4, -6, 8, -10, 12, -7, 5, -3, 1, -12, 2, -4, 10, -8, 6} 

101 7 = {-2, 4, -6, 8, -1, 3, -5, 7, -9, 1, -10, 2, -4, 6, -8, 10, -3, 5, -7, 9} 

10 18 = {1, -3, 2, -4, 6, -8, 3, -5, 7, -9, 11, -7, 5, -1, 8, -6, 4, -2, 9, -11} 

101 9 - {2, -4, 1, -3, 5, -7, 9, -1, 6, -2, 8, -10, 4, -6, 3, -5, 7, -9, 10, -8} 

10 20 = {-1, 3, -5, 7, -9, 11, -13, 15, -2, 4, -11, 13, -15, 9, -7, 5, -3, 1, -4, 2} 

10 2 1 = {1, -3, 5, -7, 9, -11, 13, -15, 2, -4, 15, -1, 3, -5, 7, -13, 11, -9, 4, -2} 

1022 = {-2, 4, -6, 8, -10, 12, -1, 3, -5, 7, -12, 10, -8, 2, -4, 6, -7, 1, -3, 5} 

1023 - {-2, 4, -6, 8, -10, 12, -1, 3, -5, 1, -14, 6, -4, 2, -8, 10, -12, 14, -3, 5} 
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10 24 


= 


{-2, 4, -1, 3, -5, 7, -9, 11, -13, 15, -4, 2, -11, 9, -7, 13, -15, 5, -3, 1} 


10 25 


= 


{1, -3, 5, -7, 9, -11, 2, -4, 11, -13, 15, -9, 7, -1, 3, -5, 4, -2, 13, -15} 


10 26 


= 


{2, -4, 6, -8, 10, -1, 3, -5, 7, -6, 4, -2, 8, -10, 12, -3, 5, -7, 1, -12} 


10 27 


= 


{-2, 4, -6, 2, -1, 3, -5, 7, -9, 11, -13, 1, -4, 6, -3, 9, -11, 13, -7, 5} 


10 28 


= 


{2, -4, 6, -8, 10, -2, 12, -14, 1, -3, 5, -1, 4, -10, 8, -6, 3, -5, 14, -12} 


10 29 


= 


{2, -1, 3, -5, 7, -2, 4, -6, 8, -3, 5, -7, 1, -9, 11, -8, 6, -11, 9, -4} 


1030 


= 


{-1, 3, -5, 7, -9, 11, -2, 4, -11, 13, -15, 5, -3, 1, -7, 15, -13, 9, -4, 2} 


1031 


= 


{-1, 3, -5, 2, -4, 6, -8, 12, -2, 7, -9, 8, -6, 4, -12, 5, -3, 1, -7, 9} 


10 32 


= 


{-1, 3, -5, 2, -4, 6, -8, 7, -9, 5, -11, 4, -6, 8, -2, 11, -3, 1, -7, 9} 


1033 


= 


{-1, 3, -5, 7, -2, 4, -6, 8, -9, 5, -3, 1, -7, 9, -10, 2, -8, 6, -4, 10} 


1034 


= 


{2, -4, 6, -8, 10, -12, 14, -1, 3, -2, 4, -5, 1, -3, 5, -14, 12, -10, 8, -6} 


1035 


= 


{1, -3, 2, -4, 6, -8, 5, -7, 10, -12, 7, -5, 3, -1, 12, -10, 8, -6, 4, -2} 


io 36 


= 


{-1, 2, -4, 1, -3, 5, -7, 4, -2, 3, -9, 11, -13, 15, -5, 7, -15, 13, -11, 9} 


1037 


= 


{1, -3, 2, -4, 6, -8, 10, -6, 4, -2, 5, -7, 9, -1, 3, -9, 7, -5, 8, -10} 


10 38 


= 


{-2, 4, -1, 3, -5, 7, -3, 1, -9, 11, -13, 15, -4, 2, -15, 13, -11, 5, -7, 9} 


1039 


= 


{-1, 3, -2, 4, -5, 7, -9, 11, -13, 15, -4, 2, -15, 5, -7, 9, -3, 1, -11, 13} 


1040 


= 


{-2, 1, -3, 5, -1, 4, -6, 8, -10, 12, -14, 10, -8, 3, -5, 2, -4, 6, -12, 14} 


1041 


= 


{1, -3, 2, -4, 5, -7, 6, -8, 7, -9, 11, -5, 3, -1, 8, -6, 9, -11, 4, -2} 


10 42 


= 


{-1, 3, -2, 5, -7, 4, -6, 8, -10, 2, -4, 9, -5, 7, -9, 10, -3, 1, -8, 6} 


1043 


= 


{1, -3, 2, -4, 6, -8, 5, -7, 4, -2, 9, -1, 3, -9, 7, -5, 10, -6, 8, -10} 


1044 


= 


{1, -3, 2, -4, 5, -7, 9, -1, 3, -9, 6, -8, 7, -11, 4, -2, 11, -5, 8, -6} 


1045 


= 


{2, -1, 3, -2, 4, -5, 7, -6, 8, -3, 1, -4, 10, -7, 9, -8, 6, -9, 5, -10} 


10 46 


= 


{-2, 4, -6, 8, -10, 12, -14, 16, -1, 3, -12, 14, -16, 2, -4, 6, -8, 10, -3, 1} 


1047 




{-2, 4, -6, 8, -10, 1, -3, 12, -14, 5, -1, 3, -5, 2, -4, 6, -8, 10, -12, 14} 


10 48 




{-1, 3, -5, 7, -2, 4, -6, 8, -10, 2, -4, 6, -9, 1, -3, 5, -7, 9, -8, 10} 


IO49 




{-1, 3, -5, 7, -9, 11, -13, 15, -17, 9, -11, 17, -19, 1, -3, 5, -7, 19, -15, 13} 


10 50 




{-2, 4, -6, 8, -10, 12, -14, 16, -1, 3, -12, 14, -16, 6, -4, 2, -8, 10, -3, 1} 
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10 51 = {-2, 4, -6, 8, -10, 1, -3, 5, -1, 12, -14, 3, -5, 6, -4, 2, -8, 10, -12, 14} 

1052 = {-1, 3, -5, 7, -2, 4, -6, 8, -10, 2, -4, 6, -9, 5, -3, 1, -7, 9, -8, 10} 

10 53 = {-1, 3, -5, 7, -9, 11, -13, 15, -17, 9, -11, 17, -19, 5, -3, 1, -7, 19, -15, 13} 

1054 = {-1, 3, -2, 4, -6, 8, -10, 2, -4, 6, -5, 7, -9, 1, -3, 9, -7, 5, -8, 10} 

1055 = {-1, 3, -5, 7, -9, 11, -13, 5, -7, 13, -15, 17, -19, 1, -3, 19, -17, 15, -11, 9} 

10 56 = {-2, 4, -6, 8, -10, 12, -1, 3, -8, 10, -12, 14, -16, 2, -4, 16, -14, 6, -3, 1} 

1057 = {-2, 4, -6, 1, -3, 5, -1, 8, -10, 3, -5, 12, -14, 2, -4, 14, -12, 6, -8, 10} 

10 58 - {-1,3, -5, 7, -2, 4, -6, 8, -7, 5, -9, 11, -8, 6, -11, 9, -3, 1, -4, 2} 

1059 = {-1,3, -2, 4, -3, 1, -6, 8, -5, 7, -8, 10, -12, 6, -7, 5, -4, 2, -10, 12} 

10 60 = {-2, 1, -3, 5, -7, 2, -4, 3, -1, 4, -6, 9, -11, 7, -5, 6, -8, 11, -9, 8} 

10 6 1 = {-1,3, -5, 2, -4, 6, -8, 10, -12, 5, -3, 1, -7, 8, -10, 12, -2, 4, -6, 7} 

10 62 = {-2, 4, -6, 8, -10, 12, -1, 3, -14, 2, -4, 6, -5, 1, -3, 5, -8, 10, -12, 14} 

10 63 = {-1, 3, -5, 7, -9, 11, -7, 13, -15, 17, -13, 5, -3, 1, -19, 15, -17, 9, -11, 19} 

10 64 = {-2, 4, -1, 3, -5, 7, -6, 2, -4, 8, -10, 12, -7, 1, -3, 5, -8, 10, -12, 6} 

10 65 = {-2, 4, -6, 8, -1, 3, -10, 12, -14, 6, -4, 2, -8, 10, -12, 14, -5, 1, -3, 5} 

10 66 = {-1, 3, -5, 7, -9, 11, -13, 9, -15, 17, -19, 15, -7, 1, -3, 5, -17, 19, -11, 13} 

10 67 = {-1, 3, -5, 7, -9, 11, -2,4, -11, 13, -15, 1, -3, 15, -13, 9, -7, 5, -4, 2} 

10 68 = {-2, 4, -1, 3, -5, 7, -9, 11, -13, 1, -6, 2, -4, 6, -7, 5, -3, 13, -11, 9} 

10 69 = {-2, 4, -1, 3, -6, 8, -3, 5, -10, 12, -5, 1, -14, 2, -4, 14, -8, 6, -12, 10} 

10 70 = {-2, 4, -6, 8, -10, 1, -3, 6, -8, 10, -5, 7, -4, 2, -7, 5, -12, 3, -1, 12} 

1071 = {-2, 4, -1, 3, -6, 8, -5, 1, -3, 5, -7, 9, -4, 2, -9, 7, -10, 6, -8, 10} 

10 72 = {2, -4, 6, -8, 10, -12, 14, -6, 8, -10, 1, -3, 4, -16, 12, -14, 16, -2, 3, -1} 

10 73 = {-1, 3, -2, 5, -7, 9, -5, 11, -13, 7, -9, 4, -3, 1, -4, 2, -6, 13, -11, 6} 

1074 = {-1, 3, -5, 2, -4, 7, -9, 11, -3, 1, -13, 5, -15, 4, -2, 15, -11, 9, -7, 13} 

10 75 = {1, -2, 4, -1, 3, -6, 8, -10, 12, -4, 2, -3, 5, -8, 6, -5, 7, -12, 10, -7} 

10 76 = {-2, 4, -6, 8, -1, 3, -8, 6, -10, 2, -4, 12, -14, 16, -3, 1, -12, 14, -16, 10} 

1077 = {-2, 4, -6, 8, -4, 2, -10, 12, -14, 1, -3, 5, -1, 6, -8, 3, -5, 10, -12, 14} 
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10 78 = {1, -3, 5, -7, 9, -1, 3, -9, 2, -4, 11, -13, 15, -11, 7, -5, 13, -15, 4, -2} 

10 79 = {-2, 4, -6, 1, -3, 5, -7, 9, -1, 3, -5, 8, -10, 7, -9, 2, -4, 6, -8, 10} 

10 80 = {-1, 3, -5, 7, -9, 11, -13, 5, -7, 9, -15, 17, -3, 1, -19, 15, -17, 19, -11, 13} 

10 8 1 = {-2, 4, -6, 8, -10, 2, -4, 10, -1, 3, -5, 7, -9, 1, -3, 9, -8, 6, -7, 5} 

10 82 = {1, -3, 5, -7, 9, -2, 4, -6, 8, -9, 11, -4, 6, -1, 3, -5, 7, -8, 2, -11} 

10 83 = {2, -4, 6, -8, 10, -12, 14, -2, 1, -3, 8, -14, 12, -10, 5, -1, 4, -6, 3, -5} 

10 84 = {2, -4, 1, -3, 6, -8, 5, -1, 10, -6, 8, -12, 14, -10, 3, -5, 4, -2, 12, -14} 

10 85 = {2, -1, 3, -4, 6, -5, 7, -9, 11, -2, 4, -13, 5, -7, 9, -11, 1, -3, 13, -6} 

10 86 = {1, -3, 5, -7, 2, -4, 6, -8, 10, -12, 7, -1, 8, -6, 4, -10, 3, -5, 12, -2} 

10 87 = {2, -4, 6, -8, 4, -2, 1, -3, 10, -12, 5, -1, 3, -7, 12, -6, 8, -10, 7, -5} 

10 88 = {1, -3, 2, -4, 3, -5, 6, -7, 9, -8, 5, -1, 10, -9, 7, -10, 4, -2, 8, -6} 

10 89 = {-1, 3, -5, 7, -2, 9, -11,4, -7, 5, -4, 13, -9, 6, -3, 1, -6, 11, -13, 2} 

10 90 = {-2, 4, -6, 1, -3, 2, -4, 5, -7, 6, -8, 10, -12, 3, -5, 7, -1, 12, -10, 8} 

10 91 = {1, -3, 5, -2, 4, -6, 8, -10, 2, -7, 9, -8, 10, -1, 3, -5, 7, -4, 6, -9} 

10 92 = {2, -4, 6, -8, 10, -12, 8, -2, 1, -3, 14, -10, 12, -16, 3, -1, 4, -6, 16, -14} 

10 93 - {1, -3, 5, -7, 9, -1, 2, -4, 6, -8, 7, -9, 10, -6, 4, -2, 3, -5, 8, -10} 

10 94 = {2, -4, 6, -8, 10, -12, 1, -3, 5, -7, 8, -10, 12, -2, 3, -5, 4, -6, 7, -1} 

1095 - {1, -3, 2, -4, 6, -8, 5, -1, 3, -5, 10, -12, 14, -2, 8, -10, 12, -6, 4, -14} 

10 96 - {2, -4, 1, -6, 8, -3, 4, -2, 10, -12, 3, -1, 5, -7, 12, -10, 7, -8, 6, -5} 

10 97 = {2, -4, 1, -3, 4, -6, 8, -10, 12, -14, 16, -8, 6, -2, 14, -12, 3, -1, 10, -16} 

10 98 = {1, -3, 2, -4, 5, -7, 9, -1, 3, -11, 13, -15, 4, -2, 11, -9, 7, -13, 15, -5} 

10 99 = {1, -3, 5, -7, 9, -2, 4, -1, 3, -6, 8, -10, 2, -4, 6, -5, 7, -8, 10, -9} 

10100 = {1, -2, 4, -3, 5, -6, 2, -7, 9, -11, 3, -5, 13, -1, 7, -9, 11, -4, 6, -13} 

10101 = {-2, 4, -6, 8, -10, 12, -14, 6, -16, 18, -8, 14, -20, 2, -4, 20, -12, 10, -18, 16} 

10102 = {-2, 4, -6, 1, -3, 8, -10, 5, -7, 6, -4, 2, -12, 3, -5, 7, -1, 12, -8, 10} 

10103 = {-1, 3, -2, 4, -5, 7, -6, 2, -9, 11, -4, 6, -3, 1, -13, 9, -11, 5, -7, 13} 

10104 - {-2, 1, -3, 5, -7, 4, -6, 9, -1, 8, -10, 3, -5, 7, -9, 2, -8, 10, -4, 6} 
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lOlOB 


= 


{- 


•2,4,-6,8,- 


1, 3, -5, 7, -8, 10, -12, 2, -4, 12, -3, 1, -10, 6, -7, 5} 


10l06 


= 


{- 


•2,4,-6,1,- 


3, 5, -7, 6, -8, 10, -12, 2, -4, 7, -1, 8, -10, 3, -5, 12} 


10l07 


= 


{" 


•1,3,-2,4,- 


5, 7, -6, 8, -9, 1, -3, 9, -10, 6, -4, 2, -8, 10, -7, 5} 


10l08 


= 


{- 


2,4,-1,3,- 


5, 7, -6, 2, -4, 8, -10, 6, -9, 5, -3, 1, -8, 10, -7, 9} 


10l09 


= 


{- 


1,3,-5,7,- 


9, 2, -4, 6, -8, 10, -2, 1, -3, 4, -6, 5, -7, 8, -10, 9} 


lOno 


= 


{- 


2,4,-6,8,- 


1, 3, -5, 7, -9, 11, -8, 6, -7, 5, -4, 2, -3, 9, -11, 1} 


10m 


= 


{" 


2,4,-6,8,- 


10, 12, -4, 2, -14, 1, -3, 10, -12, 14, -16, 6, -8, 3, -1, 16} 


IO112 


= 


{- 


•1, 3, —5, 2, — 


4, 7, -9, 6, -2, 11, -7, 8, -6, 1, -3, 5, -11, 4, -8, 9} 


IO113 


= 


{2 


,-4,6,-8,1 


, -3, 4, -10, 12, -2, 3, -5, 8, -14, 10, -12, 14, -6, 5, -1} 


IO114 


= 


{" 


•2,1,-3,4,- 


6, 5, -1, 8, -4, 7, -9, 11, -5, 2, -8, 3, -11, 9, -7, 6} 


IO115 


= 


{" 


•1,2,-4,6,- 


8, 10, -2, 3, -5, 7, -9, 1, -3, 4, -10, 9, -7, 8, -6, 5} 


lOiie 


= 


{1 


,-3,5,-7,9 


, -2, 4, -1, 3, -6, 8, -9, 11, -4, 6, -5, 7, -8, 2, -11} 


IO117 


= 


{" 


•2,4,-6,8,- 


10, 12, -14, 1, -3, 10, -4, 2, -12, 5, -1, 6, -8, 3, -5, 14} 


lOiis 


= 


{" 


•1,3,-5,2,- 


4, 7, -9, 6, -8, 5, -7, 10, -6, 1, -3, 8, -2, 4, -10, 9} 


IO119 


= 


{" 


2,4,-6,1,- 


3, 8, -4, 2, -10, 5, -7, 6, -8, 10, -12, 7, -1, 3, -5, 12} 


IO120 


= 


{" 


1,3,-5,7,- 


9, 11, -13, 5, -3, 15, -11, 17, -19, 13, -15, 1, -7, 19, -17, 9} 


IO121 


= 


{- 


1,3,-5,7,- 


2, 4, -3, 9, -11, 5, -6, 2, -13, 11, -9, 1, -4, 6, -7, 13} 


IO122 


= 


{1 


,-2,4,-3,5 


, -6, 8, -10, 2, -7, 3, -14, 6, -1, 7, -4, 10, -8, 14, -5} 


IO123 


= 


{1 


,-2,4,-5,7 


, -6, 8, -1, 9, -4, 10, -7, 11, -8, 2, -9, 5, -10, 6, -11} 


IO124 


= 


{- 


•2,4,-6,8,- 


10, 12, -14, 16, 18, -20, -12, 14, -16, 2, -4, 6, -8, 10, 20, -18} 


IO125 


= 


{" 


•2,4,-6,8,- 


10, -1, 3, -5, -7, 9, 1, -3, 5, 2, -4, 6, -8, 10, -9, 7} 


IO126 


= 


{1 


, -3, 5, -7, 9, 2, -4, 6, -11, 13, -2, 4, -6, -1, 3, -5, 7, -9, -13, 11} 


IO127 


= 


{- 


•1,3,-5,7,- 


3, -2, 4, 5, -7, 9, -11, 13, -15, -4, 2, 1, -9, 11, -13, 15} 


IO128 




{" 


•2,4,-6,8,- 


10, 12, -14, -16, 18, 6, -8, -20, 16, 2, -4, -18, 20, 14, -12, 10} 


IO129 




{1 


,-3,-2,4,- 


6, 8, -10, 5, -7, 2, -4, 9, -5, -1, 3, 7, -9, 10, -8, 6} 


IO130 




{- 


•1,3,-5,7,- 


2, 4, -6, -9, 11, 2, -4, 6, -13, 5, -3, 1, -7, 13, 9, -11} 


IO131 




{" 


1,3,-5,7,9 


, -11, 13, 2, -4, -9, 11, -13, -15, 5, -3, 1, -7, 15, -2, 4} 
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10132 = {-1, -2, 4, 3, -6, -5, 2, 7, -9, 1, 5, -11, -3, 13, -7, 9, -13, -4, 11, 6} 

10133 - {2, 1, -3, -4, 5, -7, -1, 9, -11, -2, 7, -13, 4, 15, -9, 11, -15, 3, 13, -5} 

10134 = {2, -4, 6, -8, -10, 12, 4, -14, 16, -2, -12, 18, 8, -20, 14, -16, 20, -6, -18, 10} 
IOisb - {-2, 4, -6, 1, -3, 5, -1, -7, 9, 3, -5, 8, -10, 2, -4, 10, -8, 6, 7, -9} 

10136 = {-1, 3, -5, 7, -2, 4, -3, -6, 8, 1, -4, 10, -7, -12, 6, -8, 12, 5, -10, 2} 

10137 - {-2, 1, -3, 5, -7, 2, -4, 3, -1, 4, 9, -6, 8, 7, -5, -9, 11, -8, 6, -11} 
lOiss = {-2, 1, -3, -4, 6, 2, -8, 3, -1, 8, -10, 5, -7, -6, 4, 10, -12, 7, -5, 12} 

10139 = {-2, 4, -6, -8, 10, -12, 14, 2, -4, -16, 8, 18, -20, -10, 12, -14, 16, 6, -18, 20} 

10140 = {1, 2, -4, 6, -3, 5, -7, 9, -2, 4, -6, -11, 13, -1, -9, 7, -5, 3, 11, -13} 

10 14 1 = {-2, 1, 4, -3, 5, -6, -7, 2, 9, -4, 8, -5, 11, 7, -1, -9, 3, -8, 6, -11} 

10142 = {2, 4, -6, 8, -10, 12, -14, -2, 16, -18, 20, 10, -12, 14, -4, 6, -8, -20, 18, -16} 

10143 = {1, -3, -2, 4, -6, 5, -7, -1, 3, 9, -11, 13, -5, 7, -9, 2, -4, 11, -13, 6} 

10144 = {-1, 3, 2, -4, 6, -8, -5, 1, -3, 5, -7, 9, 8, -6, 4, -2, -11, 7, -9, 11} 

10 145 = {1, 3, -5, -7, 9, 11, -13, -15, 17, -9, 7, -1, 15, -2, -11, 5, -3, 13, 2, -17} 

10146 = {-1, 3, 2, -4, 6, 8, -10, 5, -7, -6, 4, -2, -9, 10, -8, 9, -3, 1, -5, 7} 

10147 = {-1, 3, 2, -4, 5, 6, -3, -8, 10, 1, -6, -7, 4, -12, 8, -10, 12, -2, 7, -5} 

10148 = {-2, 4, 1, -3, -6, 5, -7, 9, -11, -1, 3, 13, -5, 2, -4, 7, -9, 11, -13, 6} 

10149 = {1, -3, 5, 7, -9, 11, -13, 15, -7, 9, -11, 2, -4, 13, -15, -1, 3, -5, -2, 4} 
10i60 = {-1, 3, 2, -4, -6, 8, -3, -10, 12, 1, -8, 14, 4, -16, 10, -12, 16, -2, -14, 6} 

10 151 = {-2, 4, -6, 8, -10, 2, -4, 10, -1, 3, 12, -14, -5, 1, -3, 5, -8, 6, 14, -12} 

10152 = {1, -3, 5, 7, -9, 11, -13, 15, -7, 9, -11, -17, 19, 13, -15, -1, 3, -5, 17, -19} 

10153 = {-1, 3, -5, 7, -9, 1, -3, 5, 2, -4, 6, -8, 10, -2, 4, -10, -7, 9, 8, -6} 

10154 = {-2, 4, -6, 8, -10, 2, -4, 10, 12, -14, 16, -18, 20, -12, 14, -20, -8, 6, 18, -16} 

10155 = {1, -3, 5, -7, -2, 4, -6, -8, 10, -5, 7, -12, 8, -1, 3, -10, 12, 2, -4, 6} 
lOira = {2, -4, 6, 1, -3, -5, 7, -9, 11, 3, -13, -2, 4, -7, 5, 13, -1, -11, 9, -6} 
10 157 = {-2, 4, -6, 8, 1, -10, 12, 2, -4, 3, 14, -16, 10, -12, -3, 6, -8, -14, 16, -1} 
lOiss = {1, -3, 5, -7, -2, 4, -6, -8, 10, -5, 7, -12, 8, -1, 3, -10, 12, 6, -4, 2} 
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lOisg = {1, 3, -5, 7, 2, -9, 11, -4, -3, 5, -7, -13, 9, -6, 4, -1, 13, -2, 6, -11} 
lOieo = {-2, 1, -3, 4, -6, -8, 10, -12, -1, 14, -4, -16, 8, 2, -14, 3, 12, -10, 16, 6} 
lOiei = {1, -3, 5, -7, -2, 9, -11, 13, -15, -5, 7, 17, -9, -1, 3, 11, -13, 15, -17, 2} 

10163 = {2, -4, 6, 1, -8, -3, 5, -7, 9, 8, -11, -6, 4, -2, 7, -9, -1, 11, 3, -5} 

10164 = {-2, 1, -3, 4, -6, 5, -1, 8, -4, -10, 12, -14, -5, 2, -8, 3, 14, -12, 10, 6} 
lOieB = {1, 3, -5, -7, 9, -2, 4, -6, -3, 8, 7, -10, 2, -1, -8, 5, 6, -4, 10, -9} 
lOiee = {2, 1, -3, -4, 6, -8, 10, 3, -1, -12, 8, -14, 16, -10, 12, -2, 4, -16, 14, -6} 
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